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DETAILED ACTION 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 102 
Nakatsuka Reference 

2. Claims 1-11 are rejected under 35 U.S.C. 102(b) as being anticipated by Nakatsuka 
(Patent Pub. No. JPl 1076769, Mar. 23, 1999 - The esp@cenet Abstract in English, the 
publication, and a machine translation to English). 

3 . The examiner has requested that JP 1 1 076769 be translated by a person and expects that 
to be done within a month. The examiner will forward a copy of the translation to the applicant 
as soon as it arrives. In the meantime, the prosecution can proceed with the machine translation. 

4. Regarding claims 1 and 10, Nakatsiika discloses "a cleaning method of a filter membrane 
module" of the "hollow fiber module" type where, during filtration, a pressure differential is 
applied and liquid flows into the hollow fibers and permeate fiows out the hollow center. 
Nakatsuka, esp@cenet Abstract, lines 1-2; Translation, Detailed Description, '^17, lines 1-4. 
Nakatsuka further teaches, "In the cleaning method of the filter membrane module 1 1 for 
recovering the water permeability by cleaning the filter membrane module 22 degraded in water 
permeability of a membrane purifying system 10 of water with the liquid chemical, at least one 
point of time before and after the liquid chemical is supplied to the filter membrane module 1 1 or 
at the both point of time, a gas pressurizing process for pressurizing a gas from the permeation 
side of the filter membrane of the filter membrane module 1 at >=20 kPa to below the bubble 
point is provided for 1-5 min." Nakatsuka, esp@cenet Abstract, lines 9-22 and Figure 1 shown 
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in the Abstract and the patent. Nakatsuka also discloses that, during filtration, there is a 
backwash using filtrate (permeated water) once every 45 minutes for one minute in Figure 1 and, 
in the Translation's Detailed Description, at Tf 20, lines 1-3 and 12-18. Referring to Figure 2, 
Nakatsuka teaches, "At the time of filtration . . . valve 7 is closed . . . valves 6 and 8 [are opened 
and] . . . river raw water 1 ... is supplied . . . with pump 14. ... Every 45 minutes, [the] 
operation . . . establishes the reverse washing process which pours permeated water for 1 minute 
from the penetration side of a filter membrane module, and water recovery is . . . 90%. At the 
time of the backwash operation, . . . valve 7 [is] opened [and] . . . valves 6 and 8 are closed . . . 
pump 14 [is] stopped . . . and the back wash . . . supplies some permeated water ... at the 
penetration side of the fiher membrane module 1 1 via the pump 15 with operation . . . 
periodically carried out." 

5 . To recap, Nakatsuka discloses a method to filter raw river water using permeable, hollow 
fiber membranes immersed in the raw water. A pressure differential is applied across the hollow 
membranes and filtrate is drawn off from the center (from the hollow) of the hollow membranes. 
The method includes a backwash once every 45 minutes for 1 minute. The backwash uses the 
filtrate and is "periodically carried out," i.e. the backwash is pulsed, as recited in claim 10. 

6. Nakatsuka also discloses the recited application of a gas, during backwash, used to push 
the filtrate back into the bulk liquid surrounding the membranes and, thus, clean the membranes 
of retained solids. Nakatsuka, Figure 2 and Translation, Detailed Description, T[ 23, lines 4-7. In 
the translation, it is stated, "[T]he air 25A which [is] . . . adjusted from the pneumatic pressure 
cylinder 25 to pneumatic pressure 50 kPA by the pressure regulating valve 27 . . . was [delivered 
to] . . . the filter membrane module 21 for 1 minute. That is, the gas pressurizing process was 
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established." Nakatsiika further teaches that backwashing with gas was known in the art since at 
least 1995 and that the lessons provided by the art were used to invent a method of chemical 
washing that included a gas backwash. Nakatsuka, Translation, Detailed Description, ]f 3, lines 
1-5; 115, lines 1-3. 

7. Nakatsuka discloses introducing a cleaning solution in to the lumens in ^ 18. An 
example of such a cleaning solution is "citrate and surface-active agent for chemical washing." 
Nakatsuka, ^IS, line 2. The chemical washing can be performed as "one step or [a] multistage" 
process and "a gas pressurizing process may be suitably put among these washing[s] or into 
[any] order." Nakatsuka, ^ 18, lines 3 and 9-10. Furthermore, the cleaning "solution at the time 
of chemical washing may circulate the raw water side of a filtration membrane, and may be 
circulated from the raw water side to the penetration side. It may be made to pass from the 
penetration side of the filtration membrane to the raw water side." Nakatsuka, 1| 18, lines 1 1-14. 
In other words, Nakatsuka discloses a chemical cleaning solution in the lumens (passing from the 
penetration side of the filtration membrane to the raw water side) and applying a gas pressure to 
displace the chemical cleaning solution in the lumens (a gas pressurizing process suitably put 
among the washings or in any order with the washings) so that solids on or in the membranes are 
removed into the liquid surrounding the membranes, as recited. 

8. To summarize, Nakatsiika anticipates all limitations recited in claims 1 and 10. 

9. Claim 2 recites all claim 1 limitations with different terminology to describe the 
application of gas during backwash. As such, the two patentability analyses are similar. To 
summarize, Nakatsuka anticipates all claim 2 limitations. 
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10. Claim 3 depends on claim 1 and recites a continuous process with a repetitive cycle of 
solid accumulation and removal. Nakatsuka discloses that a continuous process was run for 
eight months with a backwash cycle run once every 45 minutes for 1 minute. Nakatsuka, 
Translation, Detailed Description, T| 22, lines 9-16. 

1 1 . Claims 4-9 depend on claim 1 and recite using a chemical cleaning solution [claim 4] 
which is added either to the outside of the membranes [claims 5 and 7], the inside of the 
membranes [claim 6] or both sides of the membrane [claims 8 and 9]. Nakatsuka discloses, "The 
[cleaning] solution at the time of chemical washing may circulate . . . from the raw water side to 
the penetration side. It may be made to pass from the penetration side of a filtration membrane 
to a raw water side." Nakatsuka, Translation, Detailed Description, T| 18, lines 10-13. The 
examiner replaced the translated "drug solution" with "cleaning solution" because in that same 
paragraph, lines 1-3, Nakatsuka also teaches, "In this invention, it can mention using the 
'combination drug solution' which combined citrate and a surface-active agent for chemical 
washing as a kind or two sorts or more of examples for performing in combination." Nakatsuka 
fiirther teaches that chemical washing solutions can be applied in one stage, multiple stages, and 
with gas backwash "suitably put among these washing[s] or into [any] order." Nakatsuka, 
Translation, Detailed Description, Tl 18, lines 3-10. In summary, Nakatsuka discloses using a 
chemical cleaning solution [claim 4] which is added either to the outside of the membranes 
[claims 5 and 7], the inside of the membranes [claim 6] or both sides of the membrane [claims 8 
and 9] with gas backwash suitably put among the washings in any order. 
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12. Claim 1 1 depends on claim 1 and recites removing at least part of the bulk liquid before 
the backwashing step. Nakatsuka discloses such removal can be done through open valve 7 in 
Figure 1 and open valve 38 in Figure 2. 

13. In summary, Nakatsuka anticipates all limitations recited in dependent claims 3-9 and 1 1 . 

Claim Rejections - 35 USC § 102 
Ford et at. Reference 

14. Claims 1-5, 7, 10, and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ford et al. (US Patent No. 4,931,186, Jun. 5, 1990). 

15. Regarding claims 1 and 3, Ford et al. discloses, "A method of concentrating solids in a 
liquid suspension using a filter having a plurality of hollow, microporous . . . fibres with a shell 
or housing, comprising applying the suspension to an outer surface of the fibres whereby a 
portion of the suspension passes through the fibre walls and at least a portion of the solids is 
retained on or in the fibres; and discharging the retained solids by . . . washing out solids retained 
in the pores by apphcation of gas under pressure." Ford et al. fiirther teaches, "[D]ischarging the 
retained solid from the shell by applying through the fibre lumens ... a pressurised gas ... In 
one form of the invention, the application of the pressurized gas is initially conducted so as to 
backwash the fiiU length of the lumens by displacing any lumen liquid with gas at a pressure 
below the bubble point of the walls of the fibres." Ford et al.. Column 4, lines 17-18, 23-24, and 
29-33. Ford et al. continues, "Preferably, the method of the invention is carried out as a 
continuous process utilising a repetitive cycle of solid accumulation and solid discharge." Ford 
et al.. Column 4, lines 43-45. 
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16. Regarding the limitation that cleaning solution be introduced to the lumens and then 
removed with a gas backwash, Ford et al. discloses, "[A] small slug of suitable surfactant may be 
applied to the feed suspension. . . . Example 4 . . . The fibres were previously wetted with a 
surfactant solution . . . The fibers were then backwashed by the small volume of clarified liquid 
in the clarified liquid line. . . . The air then followed for 10 seconds." Ford et al, Column 13, 
lines 47-48; Column 14, lines 1, 9-10, and 15-16. Thus, Ford et al. teaches introducing chemical 
cleaning solution (surfactant) into the lumens and then removing it with a gas (air) backwash. 

17. To summarize, Ford et al. anticipates all limitations recited in claims 1 and 3. 

18. Claim 2 recites all claim 1 limitations with different terminology to describe the 
application of gas during backwash. As such, the two patentability analyses are similar. To 
summarize. Ford et al. anticipates all claim 2 limitations. 

19. Regarding claims 4, 5, and 7, Ford et al. discloses, "[A] small slug of suitable surfactant 
may be applied to the feed suspension. . . . Example 4 . . . The fibres were previously wetted 
with a surfactant solution . . . The fibers were then backwashed by the small volume of clarified 
liquid in the clarified liquid line. . . . The air then followed for 10 seconds." Ford et al., Column 
13, lines 47-48; Column 14, lines 1, 9-10, and 15-16. Thus, Ford et al. teaches that the 
backwashing step includes a chemical cleaning solution [claim 4] that is applied to the outside of 
the membrane [claim 5] before application of the gas [claim 7]. 

20. Regarding claim 10, Ford et al. discloses, "Thus the combined pulsed permeate / gas 
pulse system of the invention is far superior to backwashing with permeate alone in known 
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fashion." Thus, Ford et al. teaches that the gas is pulsed in its application to the membrane 
lumens, as recited in the claim. 

21. Regarding claim 1 1, in Figure 4 and at Column 8, lines 9-16, Ford et al. discloses that 
liquid can be removed from the tank (concentrator 20) through valve 30 to point b labeled "a 

concentration collection point" prior to the backwashing step. 

22. To summarize, Ford et al. anticipates all limitations recited in claims 4, 5, 7, 10, and 1 1 . 

Claim Rejections - 35 USC § 103 
Ford et al., in View of Nakatsuka 

23. Claims 6, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ford et 
al. (US Patent No. 4,931,186, Jun. 5, 1990) as applied to claims 4 and 5 above, and fiirther in 
view of Nakatsuka (Patent Pub. No. JPl 1076769, Mar. 23, 1999 - The esp@cenet Abstract in 
English, the pubhcation, and a machine translation to English). 

24. Ford et al. discloses the claimed invention except for adding the chemical cleaning 
solution to inside the membranes. As was shown above, Nakatsuka discloses using a chemical 
cleaning solution [claim 4] which is added either to the outside of the membranes [claims 5 and 
7], the inside of the membranes [claim 6] or both sides of the membrane [claims 8 and 9] with 
gas backwash suitably put among the washings in any order. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made, in the Ford et al. method, to 
have added the cleaning solution to the inside of the membranes or to both sides of the 
membrane as taught by Nakatsuka, since Nakatsuka states in the esp@cenet Abstract, lines 1-9 
that cleaning solution in conjunction with a gas backwash is "capable of sufficiently removing an 
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adsorbed material to the filter membrane" and that the cleaning solution can be added to just the 
filtrate or to both sides of the membrane. Nakatsuka, Translation, Detailed Description, 18. 

25. In summary. Ford et al., in view of Nakatsuka, discloses or suggests all limitations recited 
in claims 6, 8, and 9. 

Response to Arguments 

26. Applicant's arguments filed January 13, 2009 have been fiiUy considered but they are not 
persuasive. 

27. Regarding claim 1, applicant states, "Claim 1, as amended, sets forth a step for 
introducing a chemical cleaning solution into the lumens. Further, a gas is applied at a pressure 
below the bubble point for progressively displacing some of the chemical cleaning solution 
within the lumens through the membrane pores which results in removal of the solids retained on 
or in the hollow membranes." Applicant's Remarks, p. 8, lines 17-21 . Applicant further states 
that claim 2 "includes similar subject matter to that of claim 1." Applicant's Remarks, p. 9, line 
4. Applicant's arguments are hsted below, with the examiner's response after each argument. 

a. Regarding the 102 rejections under Nakatsuka, applicant argues, "By contrast, 
Nakatsuka indicates that the use of gas pressurization is separate from the 
introduction of the chemical solution" and cites the esp@cenet Abstract, lines 16-22 
and Example 1 in the machine translation (p. 5, lines 1-13 to p. 6, lines 1-4 and p. 6, 
lines 44-48). Applicant's Remarks, p. 8, lines 22-23. Applicant summarizes, 
"Therefore, the gas pressurization in Nakatsuka is not used to displace the chemical 
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cleaning solution back through the membrane as set forth in amended claim 1 ." 
Applicant's Remarks, p. 9, lines 1-2. 

The examiner responds as in the above patentability analysis. Nakatsuka 
discloses introducing a cleaning solution in to the lumens in T| 18. An example of 
such a cleaning solution is "citrate and surface-active agent for chemical washing." 
Nakatsuka, 18, line 2. The chemical washing can be performed as "one step or [a] 
multistage" process and "a gas pressurizing process may be suitably put among these 
washing[s] or into [any] order." Nakatsuka, T| 18, lines 3 and 9-10. Furthermore, the 
cleaning "solution at the time of chemical washing may circulate the raw water side 
of a filtration membrane, and may be circulated from the raw water side to the 
penefration side. It may be made to pass from the penefration side of the filfration 
membrane to the raw water side." Nakatsuka, T| 18, lines 1 1-14. In other words, 
Nakatsuka discloses a chemical cleaning solution in the lumens (passing from the 
penefration side of the filtration membrane to the raw water side) and applying a gas 
pressure to displace the chemical cleaning solution in the lumens (a gas pressurizing 
process suitably put among the washings or in any order with the washings) so that 
solids on or in the membranes are removed into the liquid surrounding the 
membranes, as recited. 

b. Regarding the 102 rejections under Ford, applicant argues, "Ford et al., by confrast, 
does not disclose the use of a gas to progressively displace a chemical cleaning 
solution within the lumens through the membrane pores to remove solids. Rather, 
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Ford discloses the use of gas on a clarified liquid" and cites col. 6, line 65 to col. 7, 
line 22. Applicant's Remarks, p. 9, lines 14-17. 

The examiner responds as in the above patentability analysis. Regarding the 
limitation that cleaning solution be introduced to the lumens and then removed with a 
gas backwash, Ford et al. discloses, "[A] small slug of suitable surfactant may be 
applied to the feed suspension. . . . Example 4 . . . The fibres were previously wetted 
with a surfactant solution . . . The fibers were then backwashed by the small volume 
of clarified liquid in the clarified liquid line. . . . The air then followed for 10 
seconds." Ford et al.. Column 13, lines 47-48; Column 14, lines 1, 9-10, and 15-16. 
Thus, Ford et al. teaches introducing chemical cleaning solution (surfactant) into the 
lumens and then removing it with a gas (air) backwash. The intervention of a "small 
volume of clarified liquid" backwash step does not negate that Ford et al. has 
disclosed applying a gas to the lumens to "progressively displace at least some of the 
chemical cleaning solution within the lumens through the membrane pores," as 
recited. 

c. Regarding the 103 rejections under the combination of Nakatsuka and Ford, applicant 
argues, "Nakatsuka merely discloses gas pressurization of the permeate side either 
before or after, or both before and after, the chemical cleaning solution has been 
circulated on the feed side. In addition, Ford et al. does not even contemplate the use 
of a chemical cleaning solution in conjunction with gas pressurization." Applicant's 
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Remarks, p. 10, lines 5-9. Applicant continues, "Neither Nakatsuka nor Ford et al, 
alone or in combination, suggest Applicant's inventive process where alternating 
filtration and reverse flow using gas pressure are used to draw a chemical cleaning 
solution back and forth through the membranes in repeated cycles." 

The examiner responds that Point (a) above addresses applicant's argument 
regarding that Nakatsuka reference. Point (b) above addresses applicant's argument 
regarding the Ford et al. reference. As such, the above patentability analysis shows 
that Nakatsuka anticipates all limitations recited in claims 1-11; Ford et al. anticipates 
all limitations recited in claims 1-5, 7, 10, and 11; and Ford et al., in view of 
Nakatsuka, discloses or suggests all limitations recited in claims 6, 8, and 9. 

Conclusion 

28. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

29. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Denise R. Anderson whose telephone number is (571)270-3166. 
The examiner can normally be reached on Monday through Thursday, from 8:00 am to 6:00 pm. 

31. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter D. Griflfin can be reached on 571-272-1447. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

32. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

DRA 

AValterD. Griflfin/ 

Supervisory Patent Examiner, Art Unit 1797 



